The clinical development of MEK inhibitors.
Aberrant activation of the RAS-RAF-MEK-ERK1/2 pathway occurs in more than 30% of human cancers. As part of this pathway, MEK1 and MEK2 have crucial roles in tumorigenesis, cell proliferation and inhibition of apoptosis and, therefore, MEK1/2 inhibition is an attractive therapeutic strategy in a number of cancers. Highly selective and potent non-ATP-competitive allosteric MEK1/2 inhibitors have been developed and assessed in numerous clinical studies over the past decade. These agents are not efficacious in a broad range of unselected cancers, although single-agent antitumour activity has been detected mainly in tumours that harbour mutations in genes encoding the members of the RAS and RAF protein families, such as certain melanomas. Combinations of MEK1/2 inhibitors and cytotoxic chemotherapy, and/or other targeted agents are being studied to expand the efficacy of this class of agents. Identifying predictive biomarkers, and delineating de novo and acquired resistance mechanisms are essential for the future clinical development of MEK inhibitors. We discuss the clinical experience with MEK inhibitors to date, and consider the novel approaches to MEK-inhibitor therapy that might improve outcomes and lead to the wider use of such treatments.